Abstract
Introduction
Infrared spectroscopy is the simplest and green analytical methods.
It is rapid and non-destructive analysis without any previous sample pretreatment. Moreover, when no sample pretreatment is required, there is reagent-free during the analytical step.
Thus, potentially harmful reagents are avoided and clearly benefits for the environment and cost-effective of chemical waste. Additionally, infrared
spectroscopy could be used to analyze any samples (solids, liquids or gases) at any levels (macroscopic and microscopic) (Moros et al., 2010 (Jin et al., 2018; Zhang et al., 2011) , and LC-MS/MS (Cho et al., 2014) . However, these chromatographic methods are destructive, time-wasting, very highpriced and containing many toxic reagents (Mukherjee and Houghton, 2009; Sanzini et al., 2011) . Therefore, (Cebi et al., 2017; Rohman and Che Man, 2012; Rooney et al., 2015) . This is because it contains a number of biochemical fingerprints providing information about molecular structure and composition (Rohman et al., 2015) . 
Infrared spectral analysis
Six joint-pain killer traditional herbal medicines purchased from local pharmacies in Yogyakarta (previously sent to our laboratory for screening on illegal dexamethasone and found negative) were used as matrices to prepare an adulterated traditional herbal medicine to serve as "self-made"
samples. All samples were adulterated with dexamethasone at different levels.
In this study, one sample was prepared Thus, a total of 9 samples were prepared with various concentrations from 5% to 80% (Table 2) has made it usually difficult to interpret the spectra of adulterated samples (Chen et al., 2016 to exploit all benefits from these complex spectra (Moros et al., 2010) .
Using PLS method, maximum chemical information could be obtained from spectral data by permitting the selection of wavenumbers in complex spectra and linking changes in spectra to change at some component levels simultaneously by calculating the contribution of other spectra that can interfere the spectrum (Rohman and Man, 2010) . The use of infrared spectra at selected regions could increase the accuracy of analytical results (Vazquez et al., 2000) .
The selection of wave numbers region was based on its capability to provide the high coefficient of determination (R2) and low value of RMSEC, RMSECV and PRESS (Brereton, 2000; Rohman, 2013) . After the optimization step, finally, the wave numbers of 3646, 3642, 2461, 2453, 2432, 2406, 2229, 2209, 2197, 2097, 2092, 2064, 2059, 2047, 2026, 2009, 1969, and 1513 cm -1 were selected for the prediction of dexamethasone. The R2 value obtained from these wave numbers was 0.9988. 
